We have studied the electrical and magnetic transport properties of tunneling device with FePt magnetic quantum dots. The FePt nanoparticles with a diameter of 8∼15 nm were embedded in a SiO 2 layer through thermal annealing process at temperature of 800 o C in N2 gas ambient. The electrical properties of the tunneling device were characterized by current-voltage (I-V) measurements under the perpendicular magnetic fields at various temperatures. The nonlinear I-V curves appeared at 20 K, and then it was explained as a conductance blockade by the electron hopping model and tunneling effect through the quantum dots. It was measured also that the negative magneto-resistance ratio increased about 26.2% as increasing external magnetic field up to 9,000 G without regard for an applied electric voltage.
I. Introduction
Recently, the tunneling devices have been researched with various types such as thin film and quantum dots (QDs) tunnel junctions [1] . QDs are nano-sized zero-dimensional structures in which the motion of an electron is restricted in all directions. In such a region, quantum-mechanical effects dominantly appear. Currently, the study of QDs is important for quantum devices because QDs are expected to apply for quantum-bit, single-photon-source and single-electron memory devices [2] . On the other hand, the magnetic properties of QD are very interesting on spintronics application [3] . The ferromagnetic properties of FePt QDs have been reported [4] .
Arrangement of different shaped nanoparticles into ordered patterns with specific packing by selfassembly or other techniques is an important step toward design of novel nanostructured materials and devices [5, 6] . In particular, FePt nanoparticles have been widely studied because of their great application potential in advanced magnetic materials such as ultrahigh-density recording media and high-performance permanent magnets, based on their uniaxial magnetocrystalline anisotropy [7, 8] . In this study, we have fabricated a tunneling device with FePt magnetic QDs and analyzed the electrical properties applying external magnetic fields using current-voltage K. The morphologies of the FePt QDs were observed using a transmission electron microscope (TEM).
III. Results and Discussion
The plane-view TEM image of the FePt QDs after RTA process at 800 o C is shown in Fig. 1(a) . Here, the size of the FePt QDs was approximately 8∼15 nm.
Several aluminum (Al) pads with nanometer dimensions are deposited by using standard e-beam lithography and lift-off procedures. From the TEM image we can see about 8 particles in the 100 nm gap. So, the estimated capacitance with the number of particles is well in accordance with the experimental value. Therefore, we suggest that the electrons pass one by one through the FePt QDs. 
